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Abstract 

NavSea  Undersea  Warfare  Center  Division,  Newport  in  consort  with  Raytheon  Corporation,  Northrop  Grumman  Corporation  and 
TEAM  ONE  USA  has,  under  development,  a  mobile  system  capable  of  various  undersea  warfare  (USW)  missions.  These  missions 
include,  but  are  not  limited  to,  antisubmarine  warfare  (ASW)  and  intelligence,  surveillance,  and  reconnaissance  (ISR).  The  system 
includes  a  small  manned/unmanned  surface  craft  that  can  be  reconfigured  to  carry  personnel  and/or  mission  modules.  The 
SPARTAN  system  can  be  carried  aboard  a  host  ship,  pre-deployed,  or  air  dropped  into  the  theater  of  operations.  This  paper  will 
describe  SPARTAN  characteristics,  potential  payloads,  and  future  plans. 

Introduction 


As  a  result  of  a  changing  National  Military  Strategy,  the  focus  of  undersea  warfare  (USW)  is  moving  from  the  deep,  open-ocean 
blue  waters  to  the  shallow,  congested,  and  noisy  brown  waters  of  the  littorals.  With  this  move  to  the  littorals  comes  a  new  set  of 
challenges  and  threats.  These  threats  include  Diesel  submarines  (including  mini  and  midget  subs),  mines,  small  boats,  and  shore 
launched  anti-ship  cruise  missiles.  To  add  to  the  confusion  of  the  littorals  are  the  commercial  shipping,  fishing,  and  other  non¬ 
military  vessels  operating  in  these  areas. 


Figure  L 


SPARTAN  addresses  the  growing  asymmetric  threats  in  the  littorals . 


The  proliferation  of 
relatively  inexpensive 
advanced  technology 
across  the  globe  provides 
potentially  hostile 

countries  or  other  entities 
(e.g.  terrorists)  with  the 
capability  to  challenge  the 
national  interests  of  the 
United  States.  This 
advanced  technology  can 
be  used  to  develop 
relatively  inexpensive 
weapon  systems  and 
platforms  (e.g.  mines  and 
small  boats)  which  can 
threaten  combatants  as 
well  as  large  deck  and 
sealift  ships  of  the  U.S. 
military  and  its  allies. 
This  type  of  conflict  has 
been  called  asymmetric 
warfare  and  is  illustrated  in 
Figure  1. 


SPARTAN,  a  distributed  mobile  USW  sensor  and  weapon  system,  addresses  the  asymmetric  threat  and  levels  the  playing  field. 
SPARTAN  distributes  low  cost,  unmanned,  off-board  USW  systems  throughout  the  battlespace  and  contributes  to  choke-point 
transits,  area  search,  barrier  operations,  and  deception  operations  in  support  of  battlegroups,  amphibious  ready  groups,  military  pre¬ 
positioning  forces,  and  other  high  value  units.  Alone,  a  single  SPARTAN  system  adds  capability,  but  as  the  number  of 
SPARTANs  increase,  the  capability  and  flexibility  of  the  operating  forces  becomes  greatly  improved. 

The  SPARTAN  Concept 


Figure  2.  SPARTAN  Offboard  System 


Today’s  SPARTAN  utilizes  modular, 
multi-mission,  reconfigurable,  high¬ 
speed  surface  vehicles  equipped  with 
various  mission  payloads  (Figure  2). 
These  vehicles  can  operate  in  manned 
and  unmanned  modes,  with  the  full 
benefits  of  SPARTAN  being  realized 
in  unmanned  operation.  During 
operation  as  an  unmanned  surface 
vehicle  (USV),  SPARTAN  can  be 
sent  into  high-risk  areas  enabling 
assured  access  for  the  manned  assets. 
SPARTAN  can  be  distributed 
throughout  the  battlespace 
performing  in  expeditionary/scout 
missions,  barrier  or  gatekeeper 
operations,  and  area  clearance 
missions. 


SPARTAN  consists  of  a  core  system  that  includes  a  boat  and  a  core  set  of  components  along  with  a  “Plug  ‘n’  Play”  mission 
module.  This  modular  concept,  as  shown  in  Figure  3,  allows  SPARTAN  to  adapt  to  new  technologies  and,  more  importandy,  new 
threats.  Additionally,  the  modular  concept  provides  the  warfighter  the  flexibility  to  reconfigure  each  SPARTAN  to  address  current 
mission  needs  by  providing  the  appropriate  capability  at  the  appropriate  time. 
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Figure  3 .  The  combination  of  SPARTAN  's  core  system  and  mission  module  provide  a  warfighting 

capability . 

SPARTAN  capitalizes  on  commercial  off  the  shelf  (COTS)  rigid-hull  inflatable  boats  (RHIBs)  and  subsystems.  Thus,  by 
leveraging  existing  systems,  sensors,  and  weapons,  cost  and  logistics  requirements/impact  can  be  minimized. 

The  Core  System  (i.e.  the  “Truck”) 

SPARTAN  is  built  on  a  core  system  that  acts  as  the  “truck”  for  the  mission  modules.  This  “truck”  is  based  on  an  existing  Navy 
Standard  7  or  1 1  -meter  RHIB  technology,  which  is  fitted  with  an  array  of  systems  including  navigation,  radar,  communications, 
vehicle  command  decision  system,  self-health  monitoring  system,  and  a  basic  ISR  suite.  Alone,  this  system  is  a  capable  ISR 
platform  providing  input  to  the  common  tactical  picture. 
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The  SPARTAN  core  system  is  capable  of  carrying  payload  modules  from  approximately  2,800  to  5,000  lbs  on  7-meter  and  11- 
meter  crafts,  respectively.  Without  a  mission  module  installed,  it  can  be  operated  in  both  manned  and  unmanned  modes.  Manning 
with  a  mission  module  installed  is  dependent  upon  the  specific  module  design  and  mission  requirements. 

Based  on  the  state  of  existing  system  technology,  SPARTAN  can  continuously  operate  for  up  to  48  hours  and  has  the  ability  to 
loiter  if  necessary,  which  can  extend  its  time  on  station.  SPARTAN  can  operate  in  inclement  weather,  around  the  clock,  and  in 
environments  hazardous  to  humans  such  as  those  containing  chemical  and  biological  agents. 

Mission  Modules 

Although  the  core  system  provides  SPARTAN  with  a  basic  mission  capability,  the  true  enabler  is  the  mission  module.  The 
mission  module  consists  of  two  primary  groups  of  payloads:  sensors  and  weapons.  Each  mission  module  is  designed  and  equipped 
to  perform  a  particular  mission.  For  example,  an  ASW  mission  module  might  include  sonobuoys  and  a  dipping  sonar  originally 
designed  for  helicopter  deployment.  As  mission  needs  change,  the  mission  module  can  be  removed  and  a  new  mission  module 
installed. 

Missions 

Using  the  sensors  and  weapons  built  into  the  core  system  and  the  installed  mission  module,  SPARTAN  can  perform  a  variety  of 
missions  during  both  peacetime  and  conflict  (Figure  4).  These  missions  include  USW,  ISR,  Force  Protection,  Precision  Strike, 
Battlespace  Preparation,  and  Meteorology/Oceanography,  to  name  a  few.  By  performing  these  missions,  SPARTAN  provides  an 
added  layer  of  protection  to  the  manned,  high  value  assets. 
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Figure  4.  Potential  SPARTAN  Missions 
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ISR/RSTA/BDA 

SPARTAN  can  perform  basic  intelligence,  surveillance,  and  reconnaissance  (ISR),  reconnaissance,  surveillance,  and  target 
acquisition  (RSTA),  and  battle  damage  assessment  (BDA)  missions  using  its  core  system.  The  radar  system  working  with  the 
global  positioning  system  (GPS)  and  inertial  navigation  system  (INS)  can  track  multiple  surface  contacts  and  share  the  information 
with  neighboring  assets.  The  core  system  also  includes  a  forward-looking  infrared  (FLIR)  and  CCD  camera,  which  can  be  used  for 
visual  monitoring  and  inspection. 

Improved  capabilities  result  from  the  installation  of  an  ISR/RSTA/BDA- specific  module.  Potential  component  payloads  include 
improved  stabilized  imaging  systems  and  various  acoustic  sensors. 

Force  Protection  -  Port  and  Harbor  Security 

Large  ships  are  susceptible  to  attack  when  they  enter  into  a  port  or  harbor  (e.g.,  the  terrorist  attack  on  the  USS  Cole).  SPARTAN 
can  be  equipped  with  biological  and  chemical  threat  detection  sensors  as  well  as  explosive  threat  detection  sensors,  i.e.  bomb 
sniffers.  These  sensors  can  be  used  to  inspect  each  incoming  vessel.  If  the  incoming  vessel  does  not  stop  or  cooperate  with  the 
inspection,  SPARTAN  can  be  equipped  with  a  number  of  non-lethal  and  lethal  means  to  prevent  the  incoming  vessel  from  reaching 
the  protected  ship. 

SPARTAN  can  also  contribute  to  the  force  protection  mission  by  acting  as  a  gatekeeper  to  the  entrance  of  the  port  or  harbor.  In 
the  gatekeeper  role,  SPARTAN’s  core  system  provides  a  picture  of  the  surface  and,  if  equipped  with  an  ASW  mission  module, 
SPARTAN  can  also  protect  from  the  undersea  threat. 

Undersea  Warfare  (USW) 

Two  of  the  threats  to  surface  ships  in  the  littorals  are  mines  and  Diesel  submarines.  The  Diesel  submarine  threat  includes  traditional 
submarines  as  well  as  mini  and  midget  submarines.  Technological  improvements  in  mines  and  Diesel  submarines  are  ever 
increasing,  making  the  mines  and  submarines  more  capable  and  more  difficult  to  detect  Within  the  USW  spectrum,  SPARTAN 
can  address  the  anti-submarine  warfare  (ASW)  mission  and  the  mine  warfare  (MIW)  mission.  SPARTAN  can  operate  as  a 
gatekeeper  in  barrier  operations,  in  an  area  search,  or  in-stride  with  transiting  ships.  A  single  SPARTAN  or  multiple  SPARTANS 
can  perform  barrier  operations  depending  on  the  size  of  the  barrier  and  the  capabilities  of  the  installed  mission  systems. 

A  typical  ASW  module  consists  of  a  dipping  sonar,  sonobuoys,  and  potentially  torpedoes.  Since  the  ASW  module  can  be  equipped 
with  a  torpedo,  it  will  provide  the  USW  Commander  the  opportunity  to  prosecute  a  threat  in  real  time,  if  necessary.  A  typical 
MIW  module  consists  of  side-scan  sonar,  which  could  be  a  COTS  system,  along  with  the  necessary  automated  handling  system  and 
processing  equipment.  MIW  missions  would  include  area  search,  bottom  mapping,  and  in-stride  mine  avoidance  (ISMA).  During 
ISMA  missions,  SPARTAN  would  transit  ahead  of  the  group  and  deploy  the  side  scan  sonar. 

Payloads 

Because  SPARTAN  is  a  surface  vehicle  and  it  has  the  ability  to  reconfigure  using  mission  modules,  it  can  contribute  to  a  host  of 
mission  areas  and  carry  a  variety  of  payloads.  The  payloads  can  address  areas  of  interest  in  the  undersea,  surface,  and  air 
environments.  The  two  primary  classes  of  payloads  are  sensors  and  weapons;  however,  SPARTAN  has  the  capability  of  carrying 
and  deploying  a  host  of  other  payloads. 

Sensors 

Every  mission  area  has  sensors  that  have  been  developed  to  address  the  needs  of  the  mission  area.  SPARTAN  utilizes  the  sensors 
that  have  been  developed  for  these  missions  and  provides  a  platform  to  cany  and  distribute  them  throughout  the  battlespace.  The 
list  of  potential  sensor  payloads  includes: 

•  Dipping  sonars 

•  Sonobuoys 

•  Variable  depth  sonars 

•  Side  scan  sonars 

•  Towed  arrays 

•  Deployed  Autonomous  Sensor  Systems 
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Weapons 


At  the  heart  of  SPARTAN  is  the  off-board  sensing  capability,  however,  there  will  be  times  when  SPARTAN  needs  to  defend  itself 
and/or  allied  forces  from  threats  of  attack  and  hostile  forces.  There  are  a  number  of  weapons  that  can  be  mounted  on  SPARTAN 
including  gun  systems,  missiles  and  rockets,  and  torpedoes.  Additionally,  non-lethal  threat  suppression  devices  such  as  foams  and 
high-pressure  water  cannons  can  be  mounted  on  SPARTAN. 

Other  Payloads 

SPARTAN  can  be  used  to  deliver  small  unmanned  vehicles  (UV)  including  unmanned  aerial  vehicles  (UAV),  unmanned  ground 
vehicles  (UGV),  unmanned  underwater  vehicles  (UUV),  and  even  small  USVs.  Capitalizing  on  the  speed,  range,  and  payload 
capabilities  of  SPARTAN,  the  smaller  UVs  can  be  delivered  to  their  operating  area  allowing  them  more  time  on  station. 
Additionally,  SPARTAN  can  support  commercial  payloads  and  missions  including  oil  spill  clean  up  and  recovery,  fire  suppression, 
oceanographic  search  and  survey,  and  maritime  security  and  inspection. 

Communications 

Line  of  sight  (LOS)  communications  is  limited  due  to  the  curvature  of  the  earth.  However,  this  limited  coverage  range  is  not  a 
problem  for  a  number  of  missions  (e.g,,  port  or  harbor  security,  in-stride  ASW  and  MIW)  and  for  all  operations  within  LOS  of  the 
control  station  communications  antenna  and  SPARTAN. 

For  over-the-horizon  (OTH)  missions/operations  manned  and  additional  unmanned  vehicles,  including  SPARTAN  platforms,  could 
be  used  to  provide  an  OTH  link.  In  the  future,  long-endurance,  UAVs  will  be  the  preferred  method  for  providing  the  OTH  link. 
UAVs  provide  the  altitude,  or  height  above  the  earth’s  surface,  necessary  for  effective  OTH  communications.  Satellite 
communications  may  also  be  used  in  certain  circumstances  making  SPARTAN  a  node  on  various  command  and  control 
information  networks. 

Deployment 

The  specific  deployment  method  desired  will  depend  on  who  is  using  SPARTAN,  what  mission  it  is  being  used  for,  and  where  it  is 
being  used.  There  are  a  number  of  options  available  for  the  deployment  of  SPARTAN:  ship  deployed,  air  dropped,  pre-positioned, 
and  shore  launched. 

Ship  Deployed 

There  is  a  wide  array  of  ships  that  could  potentially  receive  and  support  one  or  more  SPARTANs  including  surface  combatants, 
amphibious  warfare  ships,  and  military  sealift  command  ships.  As  new  ships  are  designed,  handling,  stowage,  and  retrieval 
systems  can  be  design  specifically  for  SPARTAN.  There  are  a  host  of  methods  for  recovering  SPARTAN  on  both  existing  ships 
and  future  ships  including  single  point  davits,  ramps,  and  well  decks. 

Pre-Positioned 

SPARTAN  can  be  deployed  at  pre-positioned  locations  and  called  upon  as  necessary  within  that  theater.  By  pre-positioning 
SPARTAN  at  various  forward-deployed  sites,  it  can  respond  and  contribute  quickly  to  needs,  perhaps  searching  transit  lanes  before 
additional  forces  can  arrive. 

Shore  Launched 

SPARTAN  can  be  deployed  from  shore  stations  using  a  standard  boat  trailer.  This  allows  SPARTAN  to  be  transported  overland 
and  to  inland  waters  as  necessary. 

A  irlift/A  irdrop 

The  ability  to  deploy  SPARTAN  using  aircraft  such  as  a  C-130  would  allow  it  to  be  rapidly  transported  to  the  operational  area. 
Airdrop  of  the  SPARTAN  is  also  a  potential  means  of  delivery  on  station. 
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The  Future 


While  the  future  is  unknown,  there  are  a  number  of  developments  that  could  play  a  role  in  the  future  of  SPARTAN  and  other 
unmanned  vehicles.  The  following  is  a  brief  discussion  of  the  areas  and  potential  areas  for  development  of  SPARTAN. 

Currendy,  SPARTAN  is  using  existing  COTS  RHIBs.  As  the  SPARTAN  system  develops  over  time,  it  may  be  discovered  that 
the  existing  RHIBs  are  not  the  optimum  platforms.  A  boat  design  specifically  to  support  the  SPARTAN  US V  methodology  may 
be  required. 

Today,  there  are  no  ships  in  the  U.S.  Navy  that  have  been  specifically  designed  to  launch,  recover,  handle,  and  store  SPARTAN 
(US Vs  in  general).  While  existing  small  boat  handling  systems  on  these  ships  will  be  used  to  support  today’s  SPARTAN,  future 
ships  designs  will  look  to  integrate  the  ideal  handling  system  design  for  all  off  board  systems. 

Although  it  is  feasible  and  a  good  approach  to  place  one  or  two  SPARTAN  platforms  on  each  surface  ship  in  the  near  term,  in  the 
future  it  will  be  more  likely  that  ships  will  be  fielded  with  the  sole  purpose  of  supporting  SPARTAN  and  other  unmanned  and 
manned  off-board  systems.  With  the  ability  to  launch  and  recover,  stow,  support,  and  maintain  16  or  more  SPARTAN  vehicles, 
this  “mothership”  would  provide  an  efficient  use  of  resources,  especially  manpower  since  a  single  small  crew  would  be  able  to 
support  and  maintain  the  small  fleet  of  SPARTANs. 

Perhaps  the  greatest  enabler  of  the  SPARTAN  concept  is  the  development  of  techniques  for  controlling  multiple  vehicles  or 
swarms  of  cheap  and  expendable  USVs.  The  swarm  approach  is  attractive  because  the  loss  of  a  handful  of  vehicles  does  not 
compromise  the  success  of  the  overall  mission.  They  are  able  to  adapt,  if  necessary,  to  the  loss  of  a  member.  As  the  number  of 
vehicles  in  the  swarm  increases,  the  requirements  for  the  sensors  may  decrease.  Either  of  these  factors,  and  certainly  the 
combination  of  the  two,  will  result  in  driving  costs  down. 

Many  of  the  current  unmanned  vehicle  efforts  are  focusing  on  reconfigurable,  modular  payload  capabilities.  This  approach  provides 
greater  flexibility  and  adaptation  to  current  mission  needs.  Taking  the  modular  capability  one  step  further  is  the  idea  of  mission 
modules  that  can  be  shared  between  air,  ground,  surface,  and  underwater  vehicles.  This  creates  a  common  infrastructure,  thereby 
reducing  logistics  requirements  and  ultimately  cost. 

The  opposite  approach  to  multi-platform  mission  modules  is  to  develop  a  platform  that  can  operate  in  different  environments  -  a 
so-called  Hybrid  Unmanned  Vehicle  (HUV).  An  example  Unmanned  Submersible  Surface  Vehicle  (USSV)  would  have  the 
capability  to  operate  on  the  surface  of  the  water,  and  then  submerge  taking  advantage  of  the  underwater  vehicle  characteristics,  as 
needed.  These  hybrid  vehicles  could  capitalize  on  the  advantages  of  each  environment. 

Conclusion 

With  the  proliferation  of  advanced  technology  throughout  the  world  and  the  growing  need  to  operate  in  the  littoral  environments, 
SPARTAN,  working  with  other  unmanned  vehicles,  can  address  the  asymmetric  threats  that  the  U.S.  Navy  is  and  will  be  facing 
into  the  future.  SPARTAN’s  modularity  provides  a  platform  for  accepting,  implementing,  and  adapting  to  the  anticipated  and, 
more  importantly,  the  unanticipated  events  and  developments  in  technology  and  the  threats  of  the  future. 
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